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ABSTRACT 

The original task of this project, the development of 
a preschool curriculum based on Piagetian theory, was broadened to 
include the development of a teacher training prpgram supporting the 
curriculum. During the first year of the project the following has 
been accomplished: (1) a coded card file of approximately 100 
curriculum-specific small-group activities for children involving 
Piagetian concepts have been produced; (2) a list of approximately 
100 conversation topics designed to challenge young children's 
thinking has been completed; (3) 28 weeks of daily curriculum plans 
for free play experience for young children in the areas of science, 
art, music, literature, dramatic play, and small and large 
manipulative skills have been completed; (4) a teacher training 
program for teachers who will be irorking in a Piagetian classroom has 
been designed and implemented; (5) supplementary materials dealing 
with methods and techniques implied by Piagetian theory were 
developed to supplement text materials; (6) a 72-hour intensive 
workshop for preschool teachers was designed and successfully 
conducted; (7) a battery of tasks designed to evaluate the 
developmental changes associated with the Piagetian curriculum was 
developed emd refined; and (6) a procedure to train testers to 
administer and score the task battery was designed and implemented. 
(Author/KM) 
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!• Overview 

Initially, the major questions to be explored by this research 
project were: (1) What is the potential role for the preschool setting 
as an active agent in the process of developmental change; and (2) Does 
a Piagetian based curriculum offer a better opportunity, than the 
traditional nursery school, for optimizing the positive cognitive and 
socio-emotional advances associated with the early childhood period. 

a 

During the planning phase for the first year of this research study, 
another question assumed increasing importance, namely; (3) What type 
of teacher training develops teachers who can teach young children in 
a way which enhances their cognitive and socio-emotional growth? 
The overall project staff, was conoiitted to the thesis that a good 
curriculum must hive a sound theoretical hasls, or to quote Kurt Lewln, 
"there is nothing so practical as a good theory." It became obvious to 
the present curriculum development staff that in order to implement a 
curriculum based on a specific theory of development the teacher must 
become thoroughly familiar with the theory and its implications for 
education. Thus, the Initial task, the development of a curriculum 
based on Piagetian theory, could not be feasibly Imolemented without 
the concurrent development of a supportive teacher training program. 

Throughout the course of the year, ideas and goals about the 
curriculum for yoimg children and teacher training were developed and 
organised into a satisfactory whole. 

During the first year of the project the following accomplishments 
have been implemented: 

1. A coded card file of approximately 100 curriculum specific 
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small-group activities for children, which are designed to 
enhance the child's development of thinking processes in the 
areas of classification, seriation, nundier, space, time, 
measurement, and representation, has been produced* 

2. A list of approximately 100 conversation topics designed 
to challenge young children's thinking has been completed* 

3* IVenty-eight weeks of daily curriculum plans for free play 
experience for young children in the areas of science, 
art, music, literature, dramatic play, small manipulative, 
and large manipulative skills has been completed* 

4* A teacher training program for teachers who will be working 
In a Piagetlan classroom has been desi«men and implemented * 

5.. Various supplementary materials dealing with the methods 
and techniques Implied by the theory for teaching were 
developed to supplement text materials* 

6* A seventy-two hour Intensive workshop for preschool teachers 
In the community was designed and successfully conducted during 
June, 1972* 

7* A battery of tasks designed to evaltiate the developmental 
changes associated >d.th the Piagetlan curriculum was de- 
veloped and refined* 

8* A procedure to train testers to administer and score the 



I task battery was designed and implemented « 
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II. The Curriculum Baals and Form 

The present researchers atteiapted to (1) develop a general program 
for yoimg children based on Plaget's theory of development and his views 
on learning, and (2) to design specific small group activities and con- 
versation topics which would focus directly on the cognitive processes 
necessary for the preoperational child to move on to the next stage of 
development. 

Flaget recQ9ilzes four stages of the development of the human 
organism, (1) sensory motor stage: 0-2 years; (2) preoperational stage: 
2-7 years; (3) concrete operations stage: 7-11 years; and (4) formal 
operations stages 11 and up. The children In the present study were 
age 2-9 and 3-9 In September 1971 which lin>lle8 that mDSt of them were 
In the pre-operattonal stage. The Idiosyncrasies of the thought 
processes of the preoperatl<mal child necessarily determined the f dcus 
of the curriculum. Characteristically, the preoperational child Is 
learning to use language to represent objects and events. Mental 
syiribols enable him to think about things which are not In his Immediate 
environment. He Is oft&i misled, however, by the way things appear 
at any given moment* He cannot understand that quantity remains the 
sama In spite of perceptual changes. For exasq>le, he will say that 
five pennies In a heap Is not the same amount as five pennies In a line* 

The child In this stage tends to focus on one variable and has 
trotible realizing that objects can possess more than one property. 
He la egocentric, finding it difficult to understand that other people 
view things differently than he does. He relies on his own Immediate 
perception, ignoring both his own previous perceptions and the 
varying perceptions of others in different spatio-temporal positions. 
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Gradually 9 he beglnd to take these into account and forms systems for 
understanding his world and for predicting events. 

tlhen the child recognizes vhat it is that remains constant in 
the face of perceptual cdianges^ he is able to conserve* In Plagettan 
theory 9 the ability to conserve Is one prerequisite to the complete 
development, of logical thought* 

In addition to these Insights into characteristics of the pre 
school age child and his thinking » Piagetian theory provides the 
following principles which guided develoiment of ^iie overall curriculum 
frameiiDxk: 

1. Learning is an active process which involves manipulative and 
exploratory interaction with the environment In the search for 
alternative actions and properties applicable to objects* This 
Involves both mental and physical activity. 

2. There is an. invariant sequence of development (e.g*^ the major 
periods of cognitive growth sensory motor ^ pre-operatlonal, 
concrete operational » and formal operations and the within 
sta^ stib-sequences associated with various concept domains*) 
Each Individual moves through the sequence at hia own pace. 

3* Each stage in the development of intelligence is characterised by 
the presii^ce or absence of specific cognitive operations — children 
think about the world very differently than adults. They make 
different interpretations and draw different conclusions from given 
events than a^ulta do. 

4. . Language helps to focus on concepts and to retrieve them* It does 
not in itself build concepts* 
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5. Intellectual grovth is fostered by social interaction with peers 
and adults as veil as by Interaction with the physical environment • 

6. Atttonony with cooperation, rather than simple obedience to authority, 
contributes to the child's intellectual and moral development* 
According to Pia|^t*s theory, knowledge is progressively created 

out of adaptive actions (the reciprocal invariant processes of assimi-* 
lation and accosodation) , and it has the function of fsicilitating the 
organism's greater adi^tation to the environment. Using the framework 
provided by Piagetian Theory, teachers can evaluate the child's current 
level of Intellectual development how he thinks, how he interprets 
his world at the moment ~ and can provide appropriate experiences to 
enhance his mental growth. This mental growth can be fostered by: 
1) making demaiids on his present modes of thought; 2) providing situations 
wherein he can test out his own systems of tiiougjit and by 3) providing 
a wide variety of experiences to extend the applicability of his thoul^t 
patterns. 

To help the child relate intellectually to his environment, the 
Piagetian based preschool curriculum that was developed focused on four 
content areas: logico-mathematical knowledge, Infriiloglcal knowledge, 
knowledge of the physical environment, knowledge of the social environment. 
The first content area logic-mathematical knowledge, concerns the re- 
latiomships between objects. These relationships include: 

1) Classification — recognizing likenesses and differences 
and learning to sort objects on a consistent criterion # 

2) teriation arranging cAJects in a series according to 
dimensions on which they differ and understanding the 



Page 7 



relatloDsfaips of objects in the series. 

3) Niinber. ~ a conblnatioa of classification and serlatlon processes 
involving m understanding of one to one correspondence » con- 
servation of nuii>er, aeasureiaenty cardinality , and ordlnallty. 

The second content area^ the tmderstandlng of space and tlae, 
requires the use of abstract « logical op^ ations in dealing with the 
concrete r physical world of positions, locations, distance, and ti«e 
sequences. It Is often referred to as siibr logical knowledge. These 
logical and atib**loglcal concepts t^d to be abstract and require a 
pystea of thou^t reinvented In eadi child's thinking. 

The third fncus of the Plagetlan curriculun involves knowledge 
which can be discovered througjh repeated encounters with the natural 
environasnt. This is called physical knowledge. The laws of gravity, 
the laws of causality, and the properties of materials can be learned 
only through close contact and repeated experience with real objects. 

The fourth area, social knowledge, consists of Infomatlon received 
through feedback fro» people In the dilld*8 environnent. It involves 
the cultural uses of langui^e, and a knowledge of social expectations 
and conventions. In this area particular emphasis is placedon helping 
the child become less ageomtric so that he can function empathetically 
and appropriately with peers and adults « 

Implementation — 1971-72 

To Involve the children in the processes of classification, serlatlon, 
nufli>er, space, time, measurement, and representation, continual use was 
made of spontaneous .natural situations with a variety of equipment md 
materials. Everything In the environment was seen as a resource for 
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knovledge. The teacher* 8 main task was to be continually awara of 
the theoretical Implications of the children's actlmis and Inter*- 
pretatlons of events In order to ask the open ended, types of questions 
which would allow the children to develop their thinking and reasoning 
capabilities » In short, to create and use on-the-spot situations for 
learning - spontaneous curriculum development. 

WhUa the curriculum required that the teachers continuously ask 
open ended questions, the theoretical framework maintains that there are 
no 'Vi^t'' or •Wong" answers to questions asked. Rather, there are 
alternatives. S. Papert, (as cited In Kamii and Peper, 1969) one of 
Piaget's colleagues, stated, •'the child because of his egocentric view 
of the world always answers correctly the question he asks himself." 
If teachers are to learn about a child's processes of thinking and his 
stage of development, they must encourage him to give the answer he 
views as correct. If his answer is absurd to an adult viewpoint, situ- 
aticms can be created in which he can eicplore and discover the answer 
from various alternatives, that is, from objects and events which do 
not permit the same conclusions. The c^^tld is therefore constructing 
his own knowledge and confident of his own views. In developing the 
curriculum a primary concern was that the children be actively critical 
in distinguishing that which is proven from that which is not. Emphasis 
was placed on developing the- child's creativity, flexibility and in-* 
ventiveness. The inquisitive approach to the environment which the 
curriculum attempts to foster is reminiscent of the "scientific method" 
which id often memorised by students in seventh grade srJLenca courses. 
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A large portion of the overall curriculum wad developed as a 
part of dally classroom programming in the areas of small manlptilatlve 
activities, arty music » science » large manipulative activities* dramatic 
play and large group activities » and children's literature experiences* 
In planning these activities it was the teacher's responsibility to 
be ai^are of the possibilities for specific cognitive learnings (in 
terms of the theoretical curriculum framework) inherent In each activity. 
Teachers were prepared to pursue different avent^s of learning as they 
were indicated by the actions of individual children. The same materials 
were of tea used for a nunber of activities which focused on different 
processes* For example » the same beads would be u&ed for activities 
demonstrating serlation, nunber » and measurement* Thus^ there were 
activltiee focusing on one process which used a wide variety of materials 
as well as activities which focused on different cognitive processes 
and used the same materials. This method is purported to be more pro- 
ductive In developing cognitive processes than limiting activities to 
different materials for different purposes^ (cf.^ Plnard and Laurendeau» 
1969; Bu^, 1971). Most of these activities were planned by the student 
teachers as part of their student teaching experience « Dally small 
group activities and juice time conversation topics also focused on the 
specific cosaitive processes of seriatiouf classification^ number^ 
measurement 9 spsMy tlme» and representation* Based on the children's 
Interests md ne^s^ a catalog of 100 small group activities was de- 
vised by project personnel. Each activity was written on Index cards 
with general instructions for materials and teacher bdiavlors. Each 
activity was also coded according to the mental operation (MO) cf.» LavateUl, 
3970; the levelof representation (REP) cf., Weikart, 1971, the sensory 
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experience (SE) and the verall eicperlences (VE> Involved. For small 
group activities the children were divided into four groups of five 
children each with one teacher assigned to each group. The groups 
were arranged so that each contained both older and younger children* 
The groupings were rearranged occasionally when the staff felt that 
the groupings were not the Boat beneficial to the children Involved. 
Four small group activities were chosen each week and were rotated 
from group to group over the four weekly sessions. This allowed all 
teachers to evaluate each activity and to offer suggestions for changes. 
These evaluations were included on the original activity card. 

The four Juice time conversation topics were also chosen each week 
and were distributed so that each teacher has an opportunity to use 
each topic. The children were free at Juice time to sit at which ever 
table they desired, this way the conposltlon of the ''Juice*' groups was 
different than that of the small groups. With the cognitive processes 
clearly In mlnd^ teaichers had the freedom needed to take advantage of 
the particular interests of their group at any given time. The con- 
versation topics were evaluated daily and changes were made which were 
appropriate to the children's responses. 

While a detailed language training program was not involved In 
this curriculum, language development was Inherent in the curriculum's 
emphasis cm active Involvement with the environment and learning through 
pear Interaction. The attention of the children was continuously directed 
to various attributes of 6bjects in their environment and to actions which 
could be performed on these objects. The children ware encouraged to 
work togetlier to dlacover the physical knowled^ Inherent In the environment. 
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Words representing? these attributes and actions, such as, hard, soft, 
low, hlpjh, comer, stralfrht, up down, throu^, next to, squeeze, 
bend, tear, nour, and chew, becane nart of their natural vocabulary. 

Although the curriculum franevjork delineates f?oals and methods in 
the cognitive domain, socio-emotional growth was a vital concern in its 
implenentation- The rapproachinent bettreen cojmltive and socio-emotlonal 
aspects of developnent is apparent, since nany of the soclo-etaotirual 
characteristics of the pre-operational child sten from his egocentric 
view of the world* Social Icnowledge, conslstin*^ of the feedback from 
people in his environment concerning rules ths child can apply to him- 
self, infonnation about other people, andinfomation about the social 
structure of the culture (Kanii, 1971) encourages his departure from 
an egocentric view of the world. The quality as well as the quantity 
of peer interactions was stressed throu<di hel!>in<» the child recognize 
and respect the feelings and thoughts of other persons. Children's 
feelings of seciurlty and self confidence were enhanced by teachers 
acceptance of the child's answers to questions « The process of looking, 
for acceptable alternatives to solving problems in the physical en- 
vironment was also applied to solving personal interaction conflicts. 
The concern which the children exhibited for each r ,her and the low 
conflict level became a striking feature of the an. 

The coded activities and conversation topics gave the teachers 
a frame*fork from which to \70tk. Hof-rever, the teachers were encourai^ed 
in all activities to be alert and responsive to extension and/or complete 
changes In planned activities. This freed both teachers and children 
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from an Imposed curriculum guide which did not fit the situation or the 
persons involved. Therefore » like the *'open education*' classrooms > 
this curriculum framework is simultaneously child^centered and adult- 
centered (Chittenden and Bussis, 1971). 

In creating this type of educational environment » two forces 
must be considered (1) the effect of each child* s uniqueness on his 
learnings and (2) the unique contributions of each teacher as an In-* 
dividual in Influencing the nature and direction of learning. What 
is done by teacher and child cannot be separated from who does it • 
This supports the necessity for teachers to be fully cognizant of the 
theoretical framework, in which they are working in order to use the 
curriculum as a guide or jumping off point rather than an inflexible 
model insensitive to the needs of the teacher or the child* 
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xaI. Tlu> Teacher Training Program - Basis- and Form 

Due "h necessity for all staff involved with the children to 
be knowledgeable about the theory on which the curriculum was based > 
the researchers developed a teacher training program for the student 
teachers and graduate students involved in the classroom. This train- 
ing program was developed and refined throughout the year with constant 
evaluation. It was condensed and used for an intensive 2-week summer 
workshop for 30 preschool teachers in June, 1972. This program will be 
offered as a course for stxadent teachers concurrently involved in the 
Piagetian classrooms during the coming year (1972-73) . 

This taacher training progron involves four areas of knowledge 
and skill the researchers considered to be necessary for a teacher to 
be able to function optimally in a Piagetian classroom: (1) Knowledge 
of Piagetian theory of development; (2) Skills in observing children's 
behavior and making useful inferences; (3) Knowledge and skill in plan- 
ning appropriate activities for children; and (4) Interaction skills* 
It was not possible within the scope of this paper to completely de- 
lineate the four areas of knowledge and skill the researchers deemed 
necessary. The following outline will indicate in a general manner 
the content of these areas. 

I. Knowledge of Piagetian developmental theory 
A. Goals 

1. Know general principles of development 

2. Know sequence of stages 

3. Know characteristics of stage related abilities 
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In processes of classification, serlation, space, tlmey 
nind^er, and representation* 
A. Know Implications of the theory for teaching 

a. Conceptual differences between the terms 'Itheory" , 
"method", and "techniques" 

b. 'Activities and physical environment 

c. Teacher role behavior 

d. Peer interaction 

B* How to attain goals - (see Appendix A) 
1. Reading 
2 • Discussion 

3. Films 

4. Lectures and Demonstrations 
5 • Workshops 

Skills in Observation and Inference 

A. Goals 

1. Develop habits of b*rpothesis testing 

2. Distinguish between observation and inference 

3. Focus on those elements of a child's behavior 
which have relevance to Piagetian theory 

4* Act on basis of accurate observation and inference 

B. How to attain goals 

1. Observation assignments in natural setting (See 
Appendix A) 

2. Discussion of observations 
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i. Observation ''games" * n^stery boxes, still llfe» 
inference boards 'follow directions^'drawlng 
*4. Observation of video tapes - to get conflicting 
Inferences 

Observation of films - with and without sound 
III. Knowledge and Skills in planning appropriate activities for 
children. 

A. Goals 

1. Ability to describe activities and teacher behaviors 
which would enhance or extend child's development 
(based on previous observation) • 

2. Knowledge of possible sequences of activities in 
accordance with the theory. 

3. Ability to forasee learning potentials in any given 
activity. 

4. Spontaneous curriculum implementation — on-the-spot , 
planning or adjustment and innovation of planned 
activity to suit n^eds of the situation and the child. 
This implies^ quick analysis of the child's abilities 

and emotions in terms of theory and appropriate planning. 

B. How to attain goals 

1. Observation assignments In natural setting 

2. Discussion of observations 

3. Planning based on observations 

*ref6r8 to items to be developed In future 
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4. Curriculum specific equipment centers set up 
for active participation by student teachers. 
*5. Video tape viewing 
*6. Films 

7. Practical classroom e3q>erience using self 
devised plans and plans of other persons* 
IV. Interaction Skills (verbal and non-verbal) 
A. Goals 

1. Recognize and xxse open ended» thought**provoklng 

questions and answers* 
2* Recognition of personal values, intellectual 

honesty 9 and acceptance and encouragement of 

the same for children. 

3. Ability to provide cognitive conflict within 
limits of "the match" (McV. Hunt, 1963) 

4. Provide a verbal model for critical thinking 
(problem solving approach) . 

5. Stimulate children to interact with peers through 
arrangement of environment, materials used» 
schedule of daily activities, and own behaviors. 

6. Be a co-^rker with the child in solving problems. 

7. Design an environment which stimulates children's 
maximum Involvement with it. 

8. Maintain an appropriate social and psychological 
atmosphere by working with a knowledge of group 
dynamics* 

* refers to items to be developed in future 
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B* Hour to attain goals 

1. Observation of head teacher 

2. Discussion 

3. Readings 

4« Practical Experiences with a supervisor 

Video tapes of self for evaluation 
6. Workshops In values » perception and awareness ^ 

Improvlsatlonal drama, and communication skills* 

The end product of this teacher training course should be a teacher 
who can integrate theoretical knowledge » skills of observation and analysis, 
skills of planning, and Interaction techniques to provide meaningful ex- 
periences for preschool children to meet their immediate developmental 
needs and to provide for their future growth and development, (see Appendix 
B)- 

IV. The Evaluation - Basis and Form 
General Conaiderattons 

The evaluation of the Plagetlan-based curriculum emphasizes the 
assessment of developmental changes in the children *s thought processes* 
To a large extent, It will be the Individual^ reasoning and problem 
solving abilities which will determine his success In later life. 
It la apparent to the present researchers that the evaluation must 
Include assessment of the within stage growth of the children, the 
flexibility, and applicability of their thinking, as well as the 
quantitative, and qualitative changes in children *s thinking across 
^refers to items to be developed in future 
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the major developiaental stages* 

In selecting tasks to be used in evaluating the effectiveness 
of the experimental curriculum^ the project designers were concerned 
with ethical as well as research questions. Ethically » it was 
necessary to make each testing situation a comfortable and interesting 
experience for the child. This included limiting the amount of testing 
per child» providing tasks and materials which are appealing to young 
children » and taking time to establish good tester-child rapport. 

The specific research concerns centered on a) assessing cognitive 
abilities using both Plage tlan and non-Piagetian measures, 
b) assessing developmental changes on measures of cognitive style, 
as Indexed by two conceptual tempo tasks, c) assessing children *s thought 
processes through Justification for answers given (rather than Just 
accumulating pass/fail data), d) assessing the effects of aje, sex, 
and ability level on task performance, and e) assessing the effects of 
a Piagetian based curriculum on these aspects of development. 

Based on these considerations, the following measures were 
selected for use in the project: 

1. The Peabody Picture Vocabulary Test (PPVT) 

2. Spontaneous Measurement Tasks (adapted from 
Wohlwlll, Devoe, and Fusaro, 1971) 

3. Seriation Tasks (Burke, 1971) 

4. Classification Tasks ~ dlchotomous sorting (adapted 
from Kamii, 1971, Kamli and Paper, 1969) 

5. Kagan^s Matching Familiar Figures (MFF) Test 

6. Walk--a-Une/Draw-a-Une (17AL/DAL) teat of impulse* 4dftttol 
(Maccoby, 1965) 
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Measures 

The spontaneous measureiaent, serlatlon^and classification 
measures consisted of batteries of tasks representing major foci 
of Piaget's theory of cognitive development. The spontaneous 
measurement tasks were adapted from procedures described in Wholwill, 
Devce and Fusaro (1971) • The tasks Included In this battery were: 
a« length comparison; b. distance coinparisons via length; c. distance 
comparisons via units; d. height comparisons via length; and e. area 
comparisons via units. They were included as Indicators of developing 
conservation abilities. 

For analysis of the measurement battery, responses to each task 
were categorized according to three stages (see Table 1). If the 
child employed the appropriate measuring process (compared the two 
pencils 9 used the stick to measure , etc.) and made a correct response 
(chose the larger pencil, placed the house in the right position, etc.) 
his response was categorized as Stage III: measurement. If the child 
did not give a Stage III response in the first part of the task, but 
did einplay the appropriate measuring process in the second pare (when 
asked what he could do to make sure) his response was categorized 
as Stage II: Transition. If the child did not give a Stage III or a 
Stage II response, his response was categorized as Stage I: Pre- 

measurement . r — — 

Inb^ert Table 1 about here 



The serlation tasks were based on the protocols and recom- 
mended changes discussed by Burke (1971) 



Page 20 



These protocols were originally based on the work of Hooper (1972) , 
Co^dEord (1964), Elkind (196A), and Whlteoan (1964). The tasks Included 
in this battery and the scoring used are shown in Table 2. 



Insert Table 2 about here 



Classification protocols were based oo the evaluations 
developed by Kaodi (1971) and Kandi and Feper (1969) for use in 
the Tpsilanti Prescbool Project. The battery involved a free soti: 
task followed by three dichotoooue scoring tasks. Scoring includes 
the nunber of different dichotomies made and the criteria used. 

Because much of the curriculum atteiq>ted to help children focus 
on specific problems and consider various alternatives to -these 
problems, it was thought that reflectivity migjht increase more In 
the experimental group than In the control group. Consequently, 
Kagan*s (1963) Hatching Familiar Figures Test (MFF) and a recon- 
struction of Maccoby's (1965) Walk-a-Line/Dra»-ar-Llne Test were also 
included In the battery. 

Each of the twelve items on the MFF test requires a child to 
choose one out of six figures to match a standard. If a child does 
not choose the correct figure he is informed of his error and asked 
to try again. This is continued until he is successful. The first 
two response timas for each of the twelve items are recorded to the 
nearest half second. An error rate per item is also recorded. Re- 
flectivity and liq>ui^ivlty in cognitive style are determined by con- 
siderations of error rate and of response time. 
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The yalk-a^Une and Draw^a*Llne tests are designed to measure 
Ijnpiase control. Both Involve tlioed trials: one In which the child 
Is simply asked either to draw a line between two points or to 
walk a specified distance and a second trial In which he Is asked 
to repeat the task as slowly as he can. 

Testers 

The testers were chosen on the basis of their rapport and ability 
to work with young children In a relarod* clinical manner. Out of a 
group of eight possible- testers » three were dropped because of In- 
ability to work with children in the desired manner. One dropped out 
for personal reasons before any testing began. Another dropped out 
shortly after testing was begun. This left three testers to do the 
majority of testing throughout the year. 

Tester Training 

Each tester spent about 40 hours becoming familiar with the testing 
procedures and attended at least four group meeting to discuss testing 
requirements* approach, schedules, equipment and specific task pro- 
cedures. Before beginning project testing, each tester received ex- 
tensive practice in administering the tests to both children and adults, 
as well as in recording responses. Whenever possible testers worked 
with three-^year-old chUdran who were not menfcers of either the ex- 
perimental or control groups. Testers were encouraged to make each 
child as comfortiible as possible. Because of the semi-clinical orien- 
tation, care was taken to see that the testers understood the purpose 
of each tast so that they could add or delete words, as appropriate, for 
each individual child, without invaUdatlng the results of the teats. 
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In order to become familiar with the children, as well as to 
help the children become familiar with them, the testers ppent at 
least three mornings in each classroom before administering any tasks. 
In most cases the testers and children read stories, pl^ed games and 
explored the testing roooB together before testing was begun. As a 
result, the children appeared to be quite at home in the testing 
situation and In most cases talked very freely. 

During the initial training the testers became familiar with 
evaluation guidelines suggested by Kamii (1971) . Throughout the year 
the testers met regularly with the testing coordinator. 

Procedure 

The order of task administration was determined largely by the 
order of availability. Problems in the development of task protocols 
and in obtaining task materials made it Impossible to have all tests 
ready simultaneously. Table 3 presents the range in dates for the ad- 
ministration of each set of tasks. 



Insert Table 3 about here 



The tasks were administered to each child individually. All 
testing took place in separate rooms designated for this purpose. 
Testing sessions were designed to last approximately 15 minutes each. 
The PPVT, Measurement, Classification, I!FP, and WAL/DAL tasks were 
generally given in one session each. To keep to the limited time 
per session, the Serlation tasks were generally presented in two sessions. 
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Each tester was trained to administer all tasks and each worked 
In both classrooms. During fasting, testei-child coinbinations were 
usually determined by which tester the child was most responsive to 
on the particular day. Children were not taken to the testing room 
unless they indicated a readiness to go with a tester • As a rule 
children greatly enjoyed the sessions and o£ten requested extra turns* 

Table 4 presents the distribution of tests administered by the 
four testers (Including the tester who dropped out soon after testing 
began.) Testers designated as A, B, and C were female; tester D was 
a male. 



Insert Table 4 about here 



Experimental Design 

The project incorporated a time-lag design (Scheie, 1970 and 
Baltes and Nesselroade, 1970) involving both pretesting and posttestlnp, 
of two successive groups of experimental subjects and two control 
populations (see Table 5). This paper deals vd.th data collected 
during year I of the project, i.e., results of the pretests administered 
to children participating in t^is ;3irst year of the study (indicated as 
Piagetian**l and Control-1 in Table 1). 



Insert Table 5 about here 
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Subjects 

' The expeTlciental group consisted of all children enrolled In the 
University of Wisconsin Early Childhood Study Center during the 71-72 
school year. This group was made up of nlae boys and ten girls who 
were randomly selected from among all satie sex applicants to the school 
who were aged 2-9 to 3-11 as of October 1, 1971, and whose parents 
agreed that the children would participate In the program for two years. 
A tenth boy had been Included In this group but was out of the program 
during the spring semes^ter — before testing for the year was completed • 
Consequently 9 he was not included in the sample. Most of the children 
were mevfcers of graduate student and professional families. 

The control group consisted of ten boys and nine girls ranging in 
age from 2 years 10 months to 4 years 1 month at the beginning of the 
school year. These children were enrolled in a private nursery school 
In Madison, Wisconsin which served mainly professional families. 

Although the children were not randomly assigned to groups, they 
were assumed to come from identical populations because of the large 
overlap In applications to the two schools. 

Table 6 indicates the distribution of children In the two groups 
by age and sex. The three month age difference between the two groups 
was significant (t»2.l5, df-36, £<^05). The age differences between 
boys and girls were not significant in either school* 



Insert Table 6 about here 
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V. Preliminary Analyses and Results 
Peabody Picture Vocabulary Test 
Results of the PPVT (Form A) are presented In Table 7. The mean 
PPVT verbal IQ scores were 101.48 for the Plagetlan group and 114. <J5 
for the control group. This difference was significant (^"2.52, 
^•36, £<[.05). The differences between boy's scores and girls* scores 
were not significant for either group. The difference in group means 
indicates lAat at least on ineasures of verbal ability the two groups 
were not as homogeneous as originally anticipated. Because there 
were some verbal components involved in e h of the other tasks 
of the battery* this indication of differences In verbal abilities 
as well as the diff rences in ages between the two groups » must be 
kept in mind when interpreting results of the other sections. 



Insert Table 7 about here 



Hsasurement 

Results of the spontaneous measurement tasks are presented in 
Table 8. In looking at the overall performance of the two groups » 
children in the Plagetlan group gave Stage HI responses 14 per cent 
of the time and children in the control group gave Stage III responses 
18 per cent of the tiiae. These percentages indicate that there were 
no significant differences between the groups (2 - 1.59, p]^.05) In 
their overall measurement scores. There were also no significant 
differences between groups on any of the five tasks considered individually. 
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In dlffereotlatlng between the five tasks » the results indicated 
that the distance via length and distance via imlts tasks were the most 
difficult* There vas no Stage III responses to either of these tasks 
and there were only 2 Stage II responses to distance via units and 1 
to distance via length* Length cooparison and area via units appeared 
to be less difficult* For the length coaiparison task 4 children gave 
Stage III respcmses and 9 gave Stage II responses* For area via units 
2 children gave Stage III responses and 12 gave Stage II responses. 
Hei^t via length proved to be the least difficult task* Twenty-four 
children responded to this task with Stage III responses and 2 with 
Stage II responses* 



Insert Table 8 about here 



Serlatlon Tasks 

Table 9 presents a comparison of the two preschool sample per-* 
fomances on the serlatlon task* The Control groxxp was superior on 
total task performance* (jt-5*44, df«36, £-^.01). Table 9 also in- 
dicates the nuBBber of students passing each stibtask of the serlatlon 
task battery* No aignificant differences were found in performance 
on sub-tasks 2 through 6. Differences were found between preschools 
on stibtask T$ multiple serlatlon (x^"»14*S2» 2« <(.001) and subtask It 
spontaneous serlatlon (x^»2.98» ^.10)* Both re«tults favored the 
Control Group* Analysis of performance on task 1» spontaneous serlatlon » 
revealed that the only difference was that more children in the Control 
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Group viewed the task as a serlatlon task* Behavioral analysis In- 
dicated that the najorlty of children who performed on this task, In 
both preschoolSt made one reversal* Only four children from the 
group of 19 children cere able to make a coaqplete series. These 
performances indicated that they were not viewing the aeries as a 
whole but were dealing with a few elements at a time. This seemed 
to be consistent with performances on task 2^ id>solute comparison » 
task 3, relative comparison, task 4, successive comparison » and task 
5, additive serlation tasks within the serlation test battery. On the 
absolute and relative ccmiparison tasks, both groups achieved a hi^ 
degree of success. It was when they encountered the ne€Mi to coordinate 
two relationships that they failed. Withtn the relative comparison 
task there is an implicit order of difficulty. First, the child is re- 
quired to establish which is the smallest of three blocks; then he 
is asked to point out the largest of three blocks. His final question 
is the one that deals with two relationships: "Do you see a block here 
that is bigger than one block but smaller than another one?" It is 
this question which only 13% of the entire group of children were 
successful In answering. A passing score was given when two of the 
three questions were answered correctly. When required to seriate 
the grotxp of blocks in order between the biggest and the littlest 
to make steps, 36% of children were able to seriate five or more 
blocks, which was cmisidered a passing score; 502 seriated four or 
more. Failtire on the additive serlation task was considerably higher. 
Children seemed to perceive the seriated group of blocks as a whole, 
even when spaces were left between blocks in the series. Uhen the 
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exasdner demonstrated by placing one block In the series » children did 
not perceive the task. Only 23% of the entire ^xotxp were able to 
complete the task successfully. 



Insert Table 9 about here 



Althou^ there was not a significant difference found on nass-^fall 
perfoniance on Bvb^tSBk 6 (serial correspondence) of the serlatlon 
task series » a difference occurred within the task. In the serial 
correspondence task, the child Is first required to establish a one 
to one correspondence between two graduated orders which have been 
constructed for him. Secondly »he Is required to natch related elements 
when one order Is compressed » and thirdly » when one order la extended. 
Exaalnation of this sequence revealed that performances differed on the 
one to one serial correspondence task. The Control Group was superior 
when compared to the TI.W. Preschool (t«5.44, df^36, £<|.01). Performance 
on this task by the Control Group was so eicceptlonal that It merited 
further extfdnatlon. Consultation with staff at this traditional pre- 
school revealed that children were exposed to games where matching 
techniques were Involved. Examlnera also : oted that the Control Group 
seemed to enjoy doing this task more than some of the others. Examiners* 
notes were sketchy as to how much trial and error was involved. The 
question t however* was whether these children completely coiQ)rehended 
operations involved in ordering a series or the equivalence between 
two distinct orderings. The nuaber of children successful on the one 
to one correspondence siAtest of the serial correspondence task did not 
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tally with the children who actiially were ordering a series. Only 
six of the nine children at the U.W. Preschool were successful in the 
prior operation- Differences here were even greater in the Control 
Group with only eight of the sixteen displaying ability to order a 
series. Further coiqiarlson within this task was done on degree of 
success with correspcndence when overt relationships (extended and 
compressed) were destroyed* Three children at the U.W. Preschool of 
the nine who had accomplished one to one correspondence sticceeded In 
accoiiq>llshlng the two task requirements. Only four Control Group 
children from the successful sixteen ware able to do the correspondence 
task when the overt perceptual relationship was destroyed. An analysis 
on pass-fall data was conducted to determine how many children had 
mastered tasks in the aLiitlclpated order of difficulty. Six children 
passed both task 4, successive comparison » and task 6, serial cor- 
respondence. Eleiran children were found to have passed task 6 but 
not task 4. Eight children passed task 4 but did not pass task 6. The 
method in which the one to one correspondence task was presented with 
the examiner constructing both orders for the child to match » seemed 
to be a much easier task for the children. Passing the serial 
correspondence task was dependent upon the child's doing two of tbo 
three tasks correctly. When one to one correspondence wad not Included 
in the pass-fall analysis » only three children passed both task 4, 
successive serlatlon, and task 6, serial correspondence. 

Pass-fall analysis indicated as reported earlier that the Control 
Group was superior in performance on task 7, multiple serlatlon task. 
Four children passed two of the three tasks presented* Pass- fall 
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analysis of order of difficulty for the seriation test was tabulated* 
As reported earlier » serial correspondence was out of order. The 
observed dovelopmental sequence from task 2, absolute comparison, 
throu^ additive seriation, generally followed Elkind^s (1967 pre- 
viously reported order of difficulty, Task 1, spontaneous seriation, 
was not Included in this analysis as it was not part of the predicted 
sequential order of difficulty. 

Test adiolnlstrator analyses were carried out between the ex- 
perimental and control groups on the total seriation task series. 
Ho significant differences were found between the groups. Differences 
were found when t-tests were nm separately for each preschool group. 
Comparisons were made In two parts, task 1 through 5, and tasks 6 
through 7, because the same examiner did not always test the same 
children on both sections (See Table 6 for distribution of testers 
on seriation tasks). Results indicated that Examiner A's scores 
were significantly hi^er than Examiner B's at the U.W. Preschool. 
She gave tasks 1 througfh 5 to the majority of children (t;»2.40, 
df«17, 2r ^-OS). The majority of tasks 6 through 7 also were given 
by Examiner A and test results proved to be higher (t^-2.70, df*17, 
^ .02). Examiner B gave the majority of tasks 6 through 7 to the 
Control Group. Her group tested higher and a sifl:nlficant difference 
was found (tj»2.32, df«17, £■ .05). Ho significant differences were 
found between examiners on tasks 1 through 5 with the Control Group. 
As explained in the procedure section, one examiner gave all of the 
classification tests while two people recorded and scored results. 
Thus it was not possible to measure examiner differences on the 
classification tasks* 
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Classification Task 

A pass^-'fail analysis on classification was conducted on the 
classification series (See Table 10) • All comparisons were non- 
significant with the exception of trial 2 In which Control Group 
perfonoance exceeded that of U.W. Preschool (x^»6.75, df«36, £^.01). 
The Control group was able to perform more dichotomies than U.W. 
Preschool group. There was a fair consistency among the population 
that made dichotomies , hocTever, as there were only three children 
who were able to shift criteria and make more than one dichotomy. 
These three children were members of the Control group. The majority 
of dichotomies were made on the first trial (see Table 11). 



Insert Table 19 and 11 about here 



Qualitative analysis for classification revealed the folloc/lng: 
comparison between grotqis on verbal justification of dichotomies made 
shoi^ed the Control Group's superiority (a^«5.27, £<:^02). Intensive 
properties selected by children when making dichotomies were tabulated 
for each trial. Shape was the property selected by the majority of 
both groups (see Table 12). Color was the second most frequent choice. 
Of the three children who were able to shift criteria and perform 
more than one dichotomy, two selected shape for their first sort. 



Insert Table 12 about here 



Pa^e 32 



Table 11 sho^s that only 25% of the children who made 
dichotomies made them in the free trial. Behavior changed for the 
remaining 75% when presented with two boxes. Behavior was slightly 
predictive from the way the children grouped objects in the free 
trial and what they did in following trials. We hypothesised that 
In the free trial we might find children who were exhibiting be- 
havior described by Inhelder t i'iaget as Stage 2, type 1 or 2 
(non*-exhaustive sort of similar objects) progressing when presented 
with two boxes to make a dichotomy- These children, we postulated, 
would be more inclined to make dichotomies than their counterparts 
^o were exhibiting ''graphic^' sortipg behavior. Nine of <he 13 
children making dichotomies on the first trial were the children 
4ho were grouping like objects. 

A difference was evident in actions oerformed on the elements. 
Uhen performing the various trial tasks, 50% of the Control group 
children repeated the dichotomy made in free trial in the subsequent 
trials, even after the examiner demonstrated the meaning of the word 
"different". The U.W. Preschool group required less demonstration of 
differences. Only 20% of the group that made second-order dichotomies 
repeated the initial grouping. 

Sex difference analysis 

Student t-tests were run on the combined preschool groups to 
determine if significant sex differences were present Table 13). 
There were no significant differences found on performances on PPVT-IQ 
scores, seriation task or classification task performances. There was 
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a significant age advantage in favor of boys (t^^.Zl^ dj^^9 £ -01) • 
Sex differences were evident on seriation task performances and clas** 
sification task performances anong students in U.W« Preschool when 
analyzed separately. Total mean scores for the seriation task were 
13.9 for girls as compared to 11,6 for boys (t;"2.02, df*17, £/.10). 
Total mean scores for the classification task were >60 for girls as 
compared to .44 for boys» indicating superiority for girls (t^«4.02» 
df«17> £<^.01). No sex differences occurred in the Control group. 
For the general characteristics to varlotis subsamples, see Table 1. 



Insert Table 13 about here 



Intertask correlations 

Correlations between chronological age, PFVT-IQ scores, 
classification and seriation scores proved non-significant with 
the exception of PFVT-IQ with seriation (see Table 14) . The 
combined group PPVT*IQ and seriation scores indicated a significant 
degree of correlation (r;-.47, df»36, £- <.05). This correlation 
continued to be evident when a pr.i t1 al correlation was run for the 
combined gro\2p8» holding age conistant (r^6, df»36» £^<^.05). 



Insert Table 14 about here 
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Ksgaa's Matching Faadllar Figures Test 

Descriptive data for experimental and Ccmtrol group performances 
on the MFF are shown In Table 15. The response tines and error rates 
were conpared uslilg t ^ tests for two independent samples (Hays, 1963)* 
No significant differences between the two groups were found* An - 
analTSls f6r sex differences In response tines and error rates shoned 
non*-slgKilf leant results as well. 



Insert Table 15 about here 



The najor purpose In using the HFF was to detemlne the Influence 
of the lnpttlslvlty-*reflectlvlty dimension on problem solving abilities* 
For this reason MFF data for the eiqpeldLnental and control groups were 
coiDblned and a median spilt was used to separate Impulsive std>jects 
from reflective ones » (median response time 1^ 6.95 sec*; median error 
rate, 2*5)*' An Impulsive categorization meant that the response time 
was shorter than the median response tlme^ and that the error rate was 
hl^er than the median err^r rate* In other words » Impulslvlty was 
defined as fast rmsponses» high error rate; reflectivity was slow 
responses » low error rate* Subjects who responded quickly and were 
correct or who responded slowly and were wrong were dropped from the 
analysis of this personality dimension* This left an N of 21, 11 
impulsive and 10 reflective subjects* 

To test the effects of In^ulslvlty or reflectivity on problem 
solving abilities t - tests for differences In PPVT, classification, and 



Page 35 

serlatlon scores for the two groups were perfotaed. There were no 
significant effects indicated. 

Haccdby^s Walk-a-'Line and Draw-a-Line Tasks 

The WAL/DAL is presunably related to scores of the MPF since 
it provides a neasure of Iffipulse control. Analysis was done first 
using the average response tine and secondly the Increase in response 
tiiae from trial one to trial two. (see Table 16). Differences between 
the control and experimental groups were not statistically significant 
Ho statistical tests were run on the relationship of WAL/DAL scores to 
the impul8ivity«-reflexlvlty wasure since the mean WAL/DAL scores 
were nearly identical for the Impulsive and reflexive groups. 



Insert Table 16 about here 



Correlations between the concepttial tempo and cognitive 
measures are shown in Table 17 • Hone of these are statistically 
significant* No strong relationships are Indicated and in general 
the tests of personality variid)les show Little relationship to the 
cognitive id^llity tasks. 



insert Table 17 about here 
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VI. Generalizations concerning the initial years activities 

It is obvious that the initial results of the present research, 
insofar as the experimental verstis control group comparisons are 
concerned, are generally disappointing. In those instances where 
significant differences were observed, these differences tended to 
favor the control group children. Some evidence exists, i.e., the 
significant control group auperlority on chronological age and verbal 
intelligence scores, which indicates that the two target samples 
were not initially comparable. Thus, subsequent comparison analyses 
probably should Include covarlance techniques. 

Beyond these considerations there Is clear. evidence that the 
present program was indeed functionally effective. Teacher evaluations 
of the general effectiveness of the Piagetlan program were most 
positive. Somewhat in contrast to the results of the formal evaluations, 
teachers kept antecdotal observations on the spontaneous actions of 
the children in the classroom which indicated that children were making 
progress in terms of the Piagetlan operations at issiie. 

The children's responsiveness to the general teaching framework 
was encouraging and was also reflected in the positive reactions of 
parents. Parental support included informal accounts of spontaneous 
activities in the home as well as general encouragement for extension 
and elaboration of the project into kindergarten and first grade 
programs. 

It should also be emphasleed that a major aspect of our endeavors 
concerned the Integral teacher training program which of course, can 
only be indirectly evaluated througji an assessment of the target children* 
crlterlal task performance changes. The overall teacher training effort 
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and the slngularlly successful summer workshop offer striking 
evidence for the Inherent relevance of a Plagetlan based Early 
Childhood Education CurrlculuQ Frainework for teachers. 

It Is worth reiterating that the present project is a three 
year longitudinal study; therefore, the final judgments regarding 
the program effectiveness requires the essential long term repeated 
measureiaent comparisons. For example, cursory inspection of the 
second years assessment data indicates notable superiority for the 
experimental children *8 scores on the far transfer conservation tasks 
and multiple serlatlon and classification measures. The subsequent 
longitudinal comparisons will Include time-lag correlational methods, 
long range transfer effects, and provision for the consideration of 
potential negative side effects, etc. 

Certain important changes regarding the instructional program 
and the associated evaluation procedures have been carried out during 
the second year of operation. As table 5 indicates the second year 
involves continuation of the orif^nal experimental and control groups 
and the addition of a second group of 3 to 4 year oli children in both 
the experimental and control proj^am. The curriculum development and 
teacher training will continue as previously described for Year I. 

Changes In evaluation procedures include certain additions and 
deletions in the task battery, defining different methods of scoring 
certain tasks, and making minor terminology changes in the test 
protocols. The general developmental level of the children indicated 
that additions to the Fiagetian battery of tasks were needed. In the 
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clasdlflcatlon battezy a class inclusion task (Brainerd, 1973) and 
a cross-classification matrix task (McKay, Fraser, Boss, 1970) were 
added. A transitivity of length task (Brainerd, 1973) and a double 
seriation matrix task (McKay, Erases, and Ross, 1970) were added to 
the seriation battery. In addition, three conservation tasks, quantity, 
nuiflber, length, and surface area, were added so that far transfer 
effects could be evaluated. The general scoring procedures for the 
Piagetian measures of measurement, seriation and classification will be 
elaborated so that a child's stage of development can be assessed in 
addition to the dichotomous pass-fall data. 

In the non-Plagetian battery certain changes were decided upon. 
Since the analysis of the results indicated no significant correlations 
between children's scores on the Walk-a-Llne/Draw^a-Llne task or the 
Kagan Matching Familiar Figures task and the scores on the Piagetian 
tasks^ the former tasks were dropped from the battery. The Raven 
Colored Progressive Matrices Test was added to the battery of non- 
Piagetian measures as another general standardized measure of intelli- 
gence. 

Instruments which evaluate the teacher training program effectiveness 
throu^ observation, video taping, and changes In attitude-value systems 
will also be designed and validated. This should Include evaluation 
of the student teacher esqieriences and evaluation after the student has 
graduated and Is Involved In his own program* 
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In order for a third year of asseasoexit to be made on the original 
group of children and for further exoanslon of the curriculum franieworfc 
and teacher training, a Plag^tlan kindergarten program will be planned 
for the Early Childhood Sttidy Center for the 1973*74 academic year. 
The parents of the original group of children are very Interested In 
tMs Idea and view It as being most beneficial for their children. 
This would Involve the hiring of an additional head teacher and de- 
velopment of an additional year of the curriculum frameirozk. 
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Table 1 

Stage Categorizations of Responses to the Measurement Tasks 





Section of Ta 


sk 


Stage 


Title 


Process 


Choice 


F^obe 


III 


Meaaurenient 


Measures 


Correct 




II 


Transition 


Measures 

Does not measure ^ 
Does not measure ^ 


Incorrect 

Ck>rrect 

Incorrect 


Measures 
Measures 
Measures 


I 


Pre-Measurenent 


Measures 

Does not measure ^ 
Does nor. measure ^ 


Incorrect 
Correct 

1 

Incorrect 

1 


Does not measure 



Table 2 



Serlatlon Task Battery: Order of Presentation and Scoring 



Task 

Session I 

1. Spontaneous serlatlon 

2. Absolute comparison 

3. Relative comparison 

4. Successive comparison 

5. Additive serlatlon 
Session- II 

6. Total serial correspondence 

A. One to one correspondence 

B. Extended array 

C. Compressed array 

7. Multiple serlatlon 



Points 



0 
0 
0 
0 
0 



2 
2 
4 
7 
3 



0-3 



0 - 



No. o£ Points 
Required to 
Pass Task 



1 to 2 

2 

2 to 4 
5 to 7 
2 to 3 



2 to 3 



5) 11 total ) 5 - 1 

) ) 

0-3) points for ) 2 to 3 - 1 

) ) 

0-3) sequence ) 2 to 3 " 1 



0-3 



2 to 3 



Analysis was based upon total points each Individual received. Pass- 
fall analysis also was conducted using the preceding criteria for passing or 
falling. 
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Table 4 



Distribution of Tests Administered by the Four Testers 







Testers 




Test 


School 


A 


B 


C* 


D** 


Peabody 


Pi 
Cl 


15 
7 


1 
1 


6 


4 
5 




T 


22 


2 


0 


9 


Spontaneous 
Measurement 


Pi 
Cl 


12 
8 


8 
10 








T 


20 


18 






Serlatlon 


P]^ Tasks 1-4 
Tasks 4-6 

Cj^ Tasks 1-4 
Tasks 5*-6 


12 
10 
8 

7/37 


8 
11 
11 

12/42 






Classification 


1 

T 




19 
38 






Kagen 


Pi 
Cl 




10 
19 




10 




T 




29 




10 


WAL*-DAL 


Pi 
Cl 




15 
19 




5 




T 




34 




5 



* Tester dropped after testing began 
D Is only male tester 
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0) 

U CO 
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Spring 1974 




PPVT 
Raven 
Measurement 
Classification 

Seriation 
Conservation 


PPVT 
Raven 
Measurement 
Classification 
Seriation 
Conservation 


Fall 1973 






PPVT 
Raven 
Measurement 
Classification 
Seriation 
Conservation 


Spring 1973 


PPVT 
Raven 
Measurement 
Classification 
Seriation 
Conservation 






Fall 1972 


Raven 


PPVT 
Raven 
Measurement 
Classification 

Seriation 
Conservation 




Spring 1972 


e 






• Time 

Fall 1971 


PPVT 
Heasuremen 
Classlflcatl 
Seriation 
Kagan 
WAL/DAL 






Group L 
(Tine of Intake) 1 


P-1 

(Fall, 1971) 

C-1 


P-2 

(Fall, 1972) 

C-2 


p-3 

(Fall, 1973) 

C-3 



Table 6 

Description of Experimental and Control Groups 
by Age and Sex 





Treatment Group 




Plage tlan 


Control 




Boys 


Girls 


Total 


Boys 


Girls 


Total 


Mean Age 
(in Months) 


40.67 


38.80 


39.69 


44.3 


41.0 


42.74 


Range 


35-47 


36-43 


35-47 


37-49 


34-48 


34-49 


S.D. 


4.50 


2.34 


3.56 


4.29 


5.52 


5.06 


H 


9 


10 


19 


10 


9 


19 



Table 7 



Peabody Picture Vocabulary Test Verbal I.Q* Scores, Means, 
Ranges, and Standard Deviations for the Various Subsamples. 



r 


Treatment Group 






Plagetlan 


! 

i 


Control 




Boys 


Girls 


. 

Total 


Boys 


Girls 


Total 


Mean 


96.45 


106 


101.48 


116.4 


113.12 


114.85 


Range 


56-117 


65-126 


56-126 


92-133 


93-129 


92-133 


S.D. 


18.19 


21.17 


19.88 


12.99 


11.02 


11.88 


N 
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10 
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10 
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19 
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Table 9 



Seriation Task — Pass-Fail Comparison by Sub-Task 



Pi Ci (df-1) 



Task 1 — Spontaneous seriation 



Mean score .3158 .8947 

S.D. .1757 .4648 



No. children passing 6 13 2.98, p<.10 

Task 2— Absolute comparison 

Mean score 1.7895 2.000 

S.D. .4626 

No. children passing 16 19 2.29, p<. 2 

Task 3 — Relative comparison 

Mean score 2.000 2.3158 

S.D. .67 .5126 

No. children passing 17 19 .075, NS 

Task 4 — Successive comparison 

Mean score 3.5263 4.1053 

S.D. 1.1387 .9232 

No. children passing 6 8 .658, NS 

Task 5 — Serial correspondence 

Mean score .7895 .7895 

S.D. .4734 .5142 

No. children passing 5 3 .904, NS 

Task 6 — Serial correspondence 

Mean " 5.6842 7.000 

S.D. 1.5831 .7723 

No. children passing 7 10 .111, NS 

Task__7— Multiple seriation 

Mean score .2105 .8421 

S.D. .2424 .4223 

No. children passing 0 4 14.52, p<.00) 

Total score 

Mean 14.315 17.947 

S.D. 2.207 1.891 



Table 10 



Classification Task — Pass-Fail Comparison by Trial 



Trial I: 



Trial II: 



Trial III: 





!l 


Cl 


Mean 
S.D. 

No. passing 


.1579 
.2563 

3 


.2105 
.3207 

4 


Mean 
S.D. 

No. passing 


.3158 
.1757 

6 


.3684 
.1303 

7 


Mean 
S.D. 

No. passing 


.0526 
.2054 

1 


.2632 
.2142 

5 


Mean 
S.D. 

No. passing 


0 


.1053 
.2489 

2 


Mean 
S.D. 


.5263 
.0264 


.9474 
.7318 



.301, NS 



.162, NS 



6.75, p<.01 



1.36, NS 



Table 11 



Humber and Percentage of Subjects Passing 
Each Classification Trial 



Classification 


NuBiber | 


Percentage 


Free trial 


7 


25% 


First trial 


13 


46. 5Z 


Second Trial 


6 


22% 


Third Trial 


2 


.07% 


Total 


28 





Table 12 



Intensive Properties Chosen on Successful Classification Trials 





Shape 


<-oxor 


dxze 




— 

Frf*»» Sort Trial 














2 


66. 5Z 


0 


1 33.5% 


3 




3 


75% 


1 25% 


0 


4 




5 




1 


1 


7 


Trial I 












IT Pir^BcHool 


2 


33.5% 


3 50% 


1 16.5% 


6 


b & vX vU|# 


3 


A3% 


2 28.5% 


2 28.5% 


7 


TotAl 


5 




5 




13 


Trial II 












U.W. Preschool 


1 


100% 


0 


0 


1 


Control Group 


3 


60% 


2 40% 


0 


5 


Total 


A 




2 


0 


6 


Trial IIT 












U.W. Preschool 


0 




0 


0 




Control Group 


0 




0 


2 


2 


Total 


0 




0 


2 


4 


Total Shape 


lA 


50% Color 8 28.5% Size 6 21.5% 


28 



Table 13 



Sex Differences of Chronological Age and Peabody Picture Vocabulary 
Test and Classification and Seriation Scores 
for Individual and Combined Groups 



Combined Group 





Girls 


Boys 






M 


S.D. 


M 


S.D. 


t-test 


Age 


42.10 




2.56 


44.73 


2.46 


3.22** 


PPVT-I.Q. 


110.3 




9.54 


106. 


10.8 


1.32 


Seriation 


15.52 




2.67 


15.31 


3.51 


.20 


Classification 


.7368 


.34 


.73 


.47 


0 


• 


Control Group 




Girls 


Boys 


t-test 


Measure 


M 


S.D. 


M 


S.D. 


Age 


44.2 




2.20 


46.90 


1.36 


2.89** 


PPVT-I.Q. 


113.11 




6.26 


113.9 


7.74 


.16 


Seriation 


17.33 




1.93 


18.6 


1.60 


.813 


Classification 


.88 




.46 


.40 


.51 


.49 




U.W. Preschool 




Girls 


Boys 




Measure 


M 


S.D. 


M 


S.D. 


t-test 


Age 


40.2 




1.14 


42.33 


2.00 


2.89** 


PPVT-I.Q. 


107.9 




10.9 


97.2 


10.49 


.43 


Se;iatlon 


13.9 




1.84 


11.66 


2.90 


2.02* 


Classification 


.60 




.10 


.44 


.05 


4.02*** 



* p<.10 
** p<.05 
*** p<*005 



Table 14 



Correlations Between Chronological Age and P.P.V.T. I.Q. Scores 
and Classification and Seriation Total Scores 





— — ^ 

u.w. 

Preschool 
(df - 17) 


Control 

Group 
(df - 17) 


Combined 

Group 
(df - 36) 


Classification and Age 


.^^-« .31 


r - .09 


r - .25 


Classification and I.Q. 


r » .13 


r - .10 


r - .16 


Classification and Seriation 


r - .18 


r » .26 


r - .32 


Seriation and Age 


r - .07 


r - .19 


r - .20 


Seriation and I.Q* 


r - .46* 


r - .15 


r - .47* 



* p<.05 



Table 15 

Response Times and Error Rate on the MFF for Experimental and Control Groups: 

Means* Medians, and Standard Deviations 



Preschool 


N 


Error rate 


Response 
Time 1 


Response 
Tisse 2 


Average o£ Re 
Times 1 ar 


•sponse 
id 2 


Group 




X 


S.D. 


Med. 


1 

X 


S.D. 


X 


S.D. 


X 


S.D. 


Med. 


Pi 


18 


2.59 




2.625 


10.28 


4.36 


4.5 


5.4 


8.17 


4.36 


8.2 


Cl 


17 


2.3 




2.415 


11.96 


15.4 


4.3 


6.9 


8.4 


12.03 


6.9 


Combined 


35 


2.44 


.53 


2.5 


11.45 


11.65 


4.26 


6.4 


7.86 


9.0 


6.95 



Table 16 



Descriptive Data for 2 Methods of Scoring 
the WAL and DAL Measures 



Type of 
Scoring 


Test 


■ 

Pi (N-20) 


Ci (N-19) 


X 


S.D. 


X 


S.D. 


Average time for 
first and second 
trials (in seconds) 


WAL 
DAL 


8. AO 
7.92 


A. 02 
3.98 


7.60 
7.51 


5.17 
A. 5 


Average Increase 


WAL 


2.12 


.96 


1.72 


1.12 


from time 1 to 






2.08 


2.67 




1.68 


time 2 (in seconds) 


DAL 


2.79 



Table 17 



Correlations Between Conceptual Tempo Measures and 
Cognitive Hieasures for Experimental and Control Groups 



Measures Compared 


PI 


Cl 


Combined Groups 


MFF (Ri) 


- MFF (R2) 


.107 


(N-17) 


.350 


(N-16) 






MFF (Ri) 


- PPVT 


-.408 


(N»17) 


.226 


(N-17) 






MFF (Ri) 


- Serlatlon 


-.190 


(N-17) 


-.102 


(N-17) 


-.086 


(N-34) 


MFF (Rl) 


- Classification 


-.111 


(N-17) 


-.301 


(N-17) 


-.2.'.8 


(N-34) 


MFF (e) 


- PPVT 






-.108 


(N-18) 


-.329 


(N-35) 


MFF (e) 


- Seriation 


.022 


(N-18) 


-.274 


(N-17) 


-.248 


(1^35) 


MFF (e) 


- Classification 


-.306 


(N-18) 


-.169 


(N-17) 


-.309 


(N-35) 


*WAL 


- DAL 


-.299 


(N-20) 


-.068 


(N-19) 


-.171 


(N-39) 1 



None of these correlations are statistically significant 



* Correlation Is done using the Increase In response time from trial 
trial 2. 
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APPENDIX A 



Week 1 Lecture - Observation and Inferences 

Fia^etian Theory - Introduction - general principles 
Brief description of children 

Theory, Method, Technique 
Observation 
Age characteristics 
3's 

4'8 



Preoperational Child * characteristics of thou^t, behavior, 
emotions, physical development 

Guidance Principles (N> 
Guide for students working \^th children 

Reading AssignmuA:: #1 (for week 2) 

Ginsburg and Opper - Chapters 1 and 3 
Kamli - #8 Sketch 

Observation Assignment #1 (do week 2) 

list one characteristic of each teacher and child 

afternoon note differences in ways children return to school 
morning - note differences In children *s reactions to separation 
from mother and mothers reactions 



Week 3 Lecture - Infancy - sensorl-motor development film* 

Handouts- Approaches In Discipline 

Reading Assignment 92 (for week 3) 

Gin^^burg and Opper, Chapter 2 
Kami! - #10 Framework 

Observation Assignment #2 (do week 3) 

1. Write one illustration of an A-C Interaction putting observation 
in one eolumn and Inferences in another* 

2. Identify six Instances of non-verbal forms of conaruni cation which 
you see between teacher and child. 

3* Communication by children of developmaital needs - emotional, 
cognitive, physical (cme.each) 



Week 4 Lecture - Concrete Operations 5-11 
Film Conservation 
Choose children to study 

Handouts- Logical Operations 

Reading Assignment #3 (for week 4) 

Ginsburg and Opper, Chapter 4 

Kamli #9 Pedagogical Implications - differences with otlier theories 



Handouts- 

Week 2 Lecture - 
Handouts- 



Observation Assignment H (do week 4) 

1. Describe In detail 3 different children's reactions to the same 
sensory experience or materials (l*e* art) 

What potentials for sensory learning were present in this activity? 
IThat did the teacher's role tell you about her goals for the activity? 



Week 5 Lecture - Nature of chllds thought, education implications, and teacher 
role. 

Classification 
Film 

Handouts- Analyzing children's responses to material 

Blocks - potentials for learning - classification and serlatlon 
part 

Reading Assignment #4 (for week 5) 
Kamii #11 Classification 

Sigel - Development of Classification Skills in Yotmg Children 

Observation Assignment #4 (do week 5) 

Pick a teacher and list his or her techniques for as many of the 
following as possible. 

1. establishing rapport 

2. setting limits 

3. transitions 

4. getting attention 
5* asking questions 

6. clarifying concepts 

7. stimulating thougiht 

8. finding out what children think 



Week 6 Lecture - Nature of child - Serlatlon and nuinber 

Handouts- Refer to Blocks handout 

Reading Assignment t5 (for week 6) 

Kamii - 4lf6, Derived Curriculum 
Review Chapter 4, Glnsbarg and Opper 
Kamii - #1, Nuid>er 

Observation Assignment #5 (do week 6) 

Touring classification and serlatlon city 

Observe case study child in all aspects of development 



Week 7 Lecture - Space and Time, cause and effect, rrlentatlon of self 

Handouts- Consult - Blocks handout 
General Semantics 
^'Praise Reappraised'* 

Reading Assignment #6 (for week 7) 
Kamii #7, Implications 
Review 96 pg. 8-10 

#10 pg. 8 and 9 
Stendler Lavatelll pg. 117-127 

Observation Assignment 06 (do week 7) 

Analyzing children's responses to material 
Touring nunber neighborhood 



Week 8 Lecture - Emotional reactions and cognitive Interpretation of events* 

How child's behavior is Influenced by his understanding of the 
world. 

Handouts** Understanding the Lan^age of Behavior 
Uncovering Your Child's Masked Message? 

Reading Assignment #7 (for week 8) 

"Finding the Clue to Children's Thought Processes'' - Slgel and Reaper • 

Observation Assignment #7 (do week 8) 

1. Look for examples of spatial understanding 

list use of prepositions both correct and Incorrect 
observe evidences of body awareness 

- look for spatial judgment 

- listen for catisallty and time statements 

Tour Space Center 



Week 9 Lecture - Perception and Awareness Workshop 

How to work with other adults - staff and parents 
Representational levels 
Film A Time to Move 

Handouts- Communications (N) 

Reading Assignment #8 (for week 9) 

Kamll t3 Pedagogical Applications 
"Pooh, Piglet and Plaget" 

Observation Assignment #8 (do week 9) 

1. Observe teachers use of praise 

- how she does it - words 

- what effect it has on child's behavior ^ 

- i ifer how child and teacher feel about that incident 



Week 10 Lecture - Values and Inf emeces about behavior 

Objectivity and scientific method in dealing with behavior 
Observation and Inferences review and relate 
Mas low* 8 Hierarchy of Needs 

Handouts- Maslow*s Hierarchy of Needs 

Reading Assignment #9 (for week 10) 
Helping Relationships 
Four, poor, non-nihlte, and out of sight 
The Rightness of Whiteness 

Observation Assignment #9 (do week 10) 
1. Choose an activity. 

- list ways 6 children use equipment in representing something 
which is not present 

- at what level of representation is this child in this situation 



Week 11 Lecture - Child Report discussions 

Child Reports' due before Thanksgiving 
Socrenot*, cognitive, physical development in 
light of theory 

Reading Assignment #10 (for week 11) 
Kamiiy #5 Application of 

Observation Assignment #10 (do week 11) 

Choose an incident significant to you. 
1* List your reactions to it. 

2. Give and explain at least three underlying reasons for 

your reactions. I.e. sex, inherit traits, childhood experience 
previous experiences. 

Choose an episode significant to you. 

1. List and discuss ways in which the child's 

behavior could have been influenced by past events 
or conditions and how this behavior might effect his 
future behavior. 



Week 12 Group Reports on original Piagetian readings 

Morality 

Language 

Perception 

Infancy 

Ego centrism 

Imagery 

Child Reports due before Thanksgiving 

Reading Assignment #11 (for week 12) 

Prepare for report and discussion of original Piaget readings. 

Observation Assignment #11 (do week 12) 

Observe children for Child Reports. 



Week 13 THANKSGIVING 

Week 14 Discussion/reports continued 



Week 15 Evaluation 



Kamll #3 — Denls-Prlnzhorn, M. , Kamil, C. K. , and Mounoud, 

P. "Pedagogical applications of Piaget*s theory''* Peopl e 
Watching . Vol. 1, May 1971. 

Kamii #5 — Kamii, C. K. "An application of Piaget's theory to 
the C(Miceptualization of a preschool curriculum.** In R. K. 
Parker (Ed) The Preschool in Action: Exploring Early Childhood 
Prog ams. Boston: Allyn & Bacon, Inc. (1972), pp. 91-133. 



Kamli #6 — Sonquist, H.^ Kamii, C. K. , and Herman, L. "A Piaget-derlved 
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APPENDIX B - Sanple curriculum plans 



Sample Curriculum 1 

Group 1 Year 1 Semester II Week 21 



erJc 



Veek 97: ttaed 'fe^^ching by Studect T^acluirs 



reaches t * ctnkc&tn y<5a;';sc7tvcr vith ac^arcne^tf of the to. si 

groip, ^JeneTtivlty to chciigtis in group diijite, vorltiag : 
Be a preventive teadier - think mia Etc? iliead of chlldr^jG^ 
CoK«aiic£ta d.dslred tolas othai'd, f«.3j.iiige ebout own roU* ^ 
partlci>patio<: of other nettbero rf teen. 
Ask for md t^ve feedback. 



dlac«*<tt :;i ct^Bpsrieon - cf ralMreu at et/Je of taMe, acirorT. ' rcr^. 
eaca otii'ar. rtc. 

fJhBViy n.i'^\\tiV * an aat -i coir^ ii blkc; or & car» etc. 
Slat "'^mpiKrlsoa - fiagers 3^; a hand 

Sla5 - 5da;lal Judgae&t» •\'e>ula a ^ fit fa yfoir cv.p?*' 



recall Groupa: 

1. ?o> cad aerlf^tlon - lctt:<j iiaats vl£h j:.^-, «cr>.3i:loiu 

2. Cla:?al.?lcat5.or. with cuitilaairc rodi (a: iie and coloi:) 

3. Orderiug by size m:\d fi^x±er « bt«llc cteps ard put 8i.;,;ri.Wsfc 
object oc acslleat atep, etc« 

4. I^ro^ Itwps - aarklufe liaigtha of Jtisp •;:;2ch lIm 



:dfca8 — slae relatio n 
'»arge group - ac!V£'»-<>n : 

How <.o'i:.A 'Cv. n£kf. yoarucilf shor:: (low); l#^.<:ir, Iwtir, av^^^a IwfeiT 

0 ^ s :s^Ur, even alUtt) 
tfeki eclf (like a JitMa b;ill) 

Haka aeli itnx^ Hike a aca^u^) 
Ualit %rl:-:>. baby atepa^ ♦tlth glmittfiepe 



nMniBg Qrid 

Wt«k of A^eu* . 13 " /^y 



ATM 


Mondftgr 


Tuesday 
















Art 












^fo>& ? 




e/irtA^ < — 




SMU HMilpalstiv* 


•ihidU «iHM| ^U^^ 


^fiim^ . 




s^^^ e^Chuf 












BoolM 










Uacft NtnifolctlTt 




















Uwii OKop 










•Ml <lroi9 




.aJiJU^' 








5mi^ say 




P 





1 

.4^. -„„V'^4ia^ ... . 
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sti^. i^tfiiatL.-if^lhJ^ 
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I jSjL- — tt^n^j^Mj^^A^^jLi^mJi , . 

f . lcLgistie^[^^i^i _ ^ ^ __.11~„ 

I 



I — 




_ ...^bfluiAn. r^.JiSPL. 
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Sample Cxirrlculum 2 



Group 1 Year 2 



Seioester I 



irerU 7 

Ec rV'.zt Vi\rc' f\c^^ ^ny for c1r:>ccs *o rrlnSdrco rnd follov thvouglh ulth coaceptc 
frcn j%rf.r^5 rr*! nrnJ.X f.voup fcxv3o# 

irna ••ifivioiMo cW.Xdvctt/* 



Cbner^ation - '^^^-^/^^J^r^ips ChlHrfto's Rcapon^jaa to liatnrlala" end Bic^bar neighborhood 
Morrtltig - Juico 

2. i^prcncutatAcn (K^isory) i»ijat did v« eat for raack ytstcird^r 

4, light-licsa^ 

L Fcozc ca afctidlbttrcrt - baptic perception with; 4»ig and little (CMling bas) 

2* Space (lineak* ordodns) • beado oo a string '; 

3« ClaoeificAtlon (rcsesiblaaca sorting) 

^« Buster (1*1 corrcopondeaca) ^ toagaa depreaaora for. moumf 

Afternoon - Juice 

1* Eccall Goaiinga activities ' //; 

2* Plan disDd for actiilties outside - ttea 

3« Concept of one core - mi^er 

4* Ubat other Id^do of things could we have for s^Mdc 
Small Gcoup 

1» Scq*«::Gncias - ?onorrc^ Z an going on a picnic 

2. Clcosificaticn - Jobs sad vorkara 

3« nurJ^er - connsrvaticm with provoked corraspondeaca 

4« Space - nlaaing pieces 



T 



er|c 



Planning Grid ,,, , . A< . . 

Weak of (I/jjUc'T <hL/0'f 3 
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Area 



Large Group 



Monday 



Art 



Science 



Ssall Manipulati^ 



Draaatlc Play 



Booka 



Large Mnipulatiipa 



Mualc 



Tueaday 



9^ ^ 




JttiC« 



Outald* 



ClMlng Bxp«ci«ae« 



0 



Itedoeadqr 



Thursd^ 



w 



6/ 




Ct*^ AUACJU TKa^ Of. /U* ^v*-* t^^%AU f0-AftM%^ 



cUj( ,UC^^ /Ux^ ^^^T^ 



\ 



ill g 



/ 



^ .... I kcrW ^ . 



. / * 



Aov^ c^mI itt^ ^♦u^*^ >%>/''««^ 



/ 



ff^t-^ici/- r^Cea uAi^ \t (-ff t^ke^ /BujUXi/^ .tf'^***^? t^U^ 



iiiP 
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Sample Curriculum 3 

Group 2 Year 1 Semeater I Week 7 




Week 7 

Rcvlev PlAseeioi Material 9 eapeelaUy teil Sketdi) 

Be elert throus^iout iuf for chaaees to telafDree and fellov dixoai^ witk eeaeepta 
froa Joice aad eaeU groop Umb. 

t 

liad **lavlslble cMldraa.** 

flbservatloQ •> ''Aaalysing Chlldren'a leapensea to Maurlala" aad Hariber Heiffiberliood 

tion^lois *- Jtiiee 

X, Bore-lcas (llqaid qoaatity) 

2. ropzeaentetlon («emcr) idiat did «• oat for aaadc yaatetdagr 

3. ehopo dlseriidnatleo Ceorawa") 

4. Ugbt-lMavj 

Soall Group 

Focoa on attrlborea •> haptle percoptiaii wlttt^^dg jorf little (foellas h»0 

2. Space (linaar ordering) - beeda ea a atrlag .' _ 

3. Claaaififarlmi (reaet^laace aertiaii) 

4. Hw6er (1-1 e o np aa p o B da ac e ) - tooiaa depraaaora fori 

AftecBOon - Juice 

1. Recell ■oralnga aetlvitlea 

2i. riaa ahead for eetivitlea ovtaide - tlae 

7t, Coaeept of one avre - wad>er 

4. Hhat other Undo of thiaga eould «a have for anadt 

Snail Gcotip 

1. Sequencing - Toaorrov I an going on a picaie...... 

2. Clasaifieatien - Jtiba and oorkata 

3. Hal>er - eanaanratian with pr of a i t ad cwnc aap endanca 

4. Space •> alaaing pioeaa 
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Flaottlng Grid. 

Wedc of ^i^J-, ^-/3 



AM- 



Area 



Mondqr 



Tuesday 



HadsiMdajr 



Thundaf 







Art 



Seitnc* 



make 



Saall Minlpulatlir* 



OraMtie Play 



Books 



seasonal 



Larg* Mmipoifttiiw 



-7> 



Mosle 



Jitieo 



Ootoldo 



ClMiftg bpaviaaca 



0 t3 



more 



i 



/. tf. s^^e<»y &*Jh &o AoiATc 4o 
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fOeMU^ ^Se/t:^ $^J6»t ^./y^hiyt ^/Jg 
b. FdS s^Uv^-^Uas-i^ tide (*(j<mw k»J c^ t^f^^u^'J Uitii 




SB 



( Tu/tu ^"ty lf^U4 A>*tyr *mHf . 

^ i^^cM U/^W^ ('>^*^^^ ^^/^<^fj 



**7 ^ 



mo 



SB 



9 J 3j . 



J J "J- 

^ «^ '^T'^ -pwt 



